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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
_ NUMBER: 04-2-CTKO1-X

SUBSYSTEM NAME: AUXILIARY POWER UNIT (APU) -

REYISION: 3 0872194
PART NAME PART NUMBER
VENDOR NAME VENOOH NUMBER
LAU . : TANK WATER ME262.0100-0001
LAY : COUPLNG . ME276-0032-0009

PART DATA

EXTENDED DEsEmﬁmH OF PART UNDER ANAL YSIS:
WATER TANK AND: TEST POINT COUPLING, GNp (MDQ2) -

uumn"r OF. LIKE ITEHS 1
CWE

' FUHCTIDH

STORESPROYIDES COOUING WATER FOR APL |NJEGTGH CO'CIIJNG SYSTEM. TANK
USES PRESSURZED DIAPHRAM TO PROVICE WATER TO CONTROL VALVES. _
INJECTOR COOLING SYSTEM PREVENTS HYDRAZINE DETONATION DURING APL HOT .
RESTART. GG INJECTOR COOLING MUST BE PERFORMED PRIOR TO APU START IF GG
INJECTOR QR BED TEMPERATLIRE IS ABDVE 415 DEGE. {OUE TO SOAKBACK) PER
VAGTOX74A OR VAETOXZ2ZA. CREW DPENS VALVE FOR 209 SECONDS (MININUMS WITH
CONTROLLEA POAWER ON AND APU OPERATE SWITCH IN "INJEGTOR COOL" POSITION.
CREW MONITORS AEAL-TIME DISPLAY TO COMNFIRM IKJECTOR TEMPERATURES ARE
DECREASING. ‘AT END OF . CREW MUST CYCLE APU CPERATE SWITCH
T *START/RUN® POSIT MEDIATEL‘I" TO PREVENT REHEATING CF IHJECTOH
EHANCH FASSMEE by e [ AR FII-F.I,\.-D ’

INJECTOR COOUNE CANEBE l.tsEu FOR BOTH PAL AND Mlsslm APU HQT RESTARTS
{REFER TO THE FOLLOWING REFERENCE DOCUMENTS).

HEFEREHGE DUGI.HIEHTE NSTS-18007, LCC EECTIGNE APL-19, AFU-ECI APLL2- Z2
NSTS-00%34, (VOL [) SODB SECTION S.4.43.5
NSTS 12620, FLIGHT RULE SECTION 103
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FAGE: 5 PAIN: DATE: 09/21/94

FAILURE MODES EFFECTS ANALYSIS (FMEA) = CRITICAL FAILURE MODE
NUMBER: 04-2-CTKO0T-02

_ REVISIONS 3 02154
SUBSYSTEM NAME: AUXILIARY POWER UNIT {APU)
LAU: TANK. WATER R~ CRITICALITY OF THIS
ITEM NAME: TANK, WATER ANDVOR COUPLING FAILURE MODE: 1R2

FAILURE MCDE:
EXTERNAL LEAK, WATER CA NITROGEN

MISSION PHASE: [ leciwig
LQ LIFT-OFF
o ON-ORBIT

Errig

VEHICLE/PAYLOAD/XIT EFFECTIVITY: 102 COLUMBIA
103 DHECQVERY
104 ATLANTIS
1068 ENDEAVOUR

CAUSE:;
CONTAMINATION, CORROSION, MATERIAL DEFECT, EXTERNAL PENETRATION

CRITICALITY 11 DURING INTACT ABORT ONLYT YES
ADA ABOAT ONCE AROUND

REDUNDANCY ECREEN Aj Pz ™[5
BIPags MlA
C) RASE  w /A

PASS/FAIL RATIONALE:
A}

g Injactor cooling is address._ed #5 an eMergency system. Therefors, s functional critcality is IR,
Redunoancy scraeng for this hardware is N:A as there is no redundant hargware

c) to parform this function, ™

« FAILURE EFFECTS -

{A) BUBSYSTEM:

NG EFFECT FOR NOMINAL MISSION GROSS WATER LEAKAGE RESULTS iN LOSS OF
COOLING CAPABILITY TO ALL THREE APU'S. POSSIBLE HYDRAZINE DETONATION AT
RESTART DUE TO EXCESSIVE GG BRANCH PASSAGE TEMPERATURE IF COOLING IS
NOT AVAILABLE. APU'S CANNOT BE SAFELY RESTAATED WITHOUT WATER COOLING
UNTIL GG INJECTOR OR BED TEMPERATURE (V46TOX74A OR VABTOX22A) FALLE BELOW
415 DEG F (APPROXIMATELY 4 HOURS AFTER SHUTDOWN),

(B) INTERFACING SUBSYSTEM(S):
NO EFFECT FOR NOMINAL MISSION LOSS OF SHAFT POWER TO ASSOCIATED
HYCRAULIC SYSTEM(S). F wut fEITART C(AamaT BE TERFOKMED.

{C) MISSION;
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FAILURE MODES EFFECTS ANALYSIS (FMEA] — CRITICAL FAILURE MODE
NUMBER; 04-2-CTKO1-02

{1a7 .T.r-'l.lLui-E)

NG EFFECT FOR HOMINAL MISSICHN, FHECLUDE%SAFE AFLI RESTART N THE EVENT OF
CONTINGENCY ABCRT, OR SYSTEM-INDUCED ACAWITHIN FOLIR HOUAS OF aAPL
SHUTDOWM. IF INJECTOR COOLING NOT AVAILABLE, ABORTS POSSIBLY DELAYED
UNTIL GG INJECTOR TEMPERATURES FALL WITHIN SAFE QANGE.

(D} CREW, VEHICLE, AN ELEMENT(S):

NO EFFECT FOR NOMINAL MISSION. LDSS OF CREW/VEHICLE IF REENTRY IS
ATTEMPTED WITHOUT HYDRALLIC POWER. POSSIBLE LOSS OF CREWAEHICLE IN THE
EVENT OF EMERGENCY SiTUATICN IF DEORBIT IS DELAYED. MAZARDOUS CONDITION
EXISTS IF APU HOT RESTART 1S ATTEMPTED WITHOUT INJECTOR COOLING.

{E) FUNCTIONAL CRITICALITY EFFECTS:

NO EFFECT FOR NOMINAL MISSION, LOSS OF AEA0SUAFACE CONTROL, NOSE WHEEL
STEERING {APU'S 1 £ 21, BRAKING. AND LOSS OF LANDING GEAR DEPLGY (AFU 1)
REDUNDANCY UNTIL APU'S CAN BE STARTED. CRITICALITY 1 FOR SYSTEM-INDUCED
ABCAT-ONGE-AROUND IF APLI'S ARE SHUT DOWN PRIOR TO INITIATION OF ABORT,

HSPOSITION RATIONALE-

{A} DESIGN:
CONTINUALLY DECREASING SYSTEM PRESSLURE - BLOWDOWN SYSTEM. TITANRUM
6414V TANK 1S USED ON SCATHA PROGRAM AT #00 PS4 WORKING PRESSURE,
COMPARED TO 3#¢ PSIG FUR ORBITER. FRACTUAE CONTAGL MECHANICS ANALYSIS
AL 20 IMPOSE THIS TANK WITH BURST REQUIREMENT CF 800 PSIG.

13
TEST POINT COUPLING (MDQ2) IS CERTIFIED FOR BOTH APU AND OMS/RCS USE WITH
GNz FOR OPERATING PRESSURE TO 450 PSIG.

{8) TEST:
TANK ACCEPTANCE TEST PROGF PRESSURE AT 800 PSIG. TEST BQINT ATP PROOF
PRESSURE AT 200 PSIG. FUNCTIONAL VERIFICATION AT ACCERTANCE PER ATP

TANK QUALIRCATION TEST SPECIMEN HAD 100 EXPULSION CYCLES. MATERIALS,
FIECE PARTS, AND ASSEMBLIES ARE YERIFIED INCREMENTALLY.

GROUNC TURNAROUND TEST
ANY TURNARDUND CHECKOUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
OMRED.

(C) INSPECTION:

RECEIVING INSPECTION

MATERIALS AND PROCESSES CERTIFICATIONS ARE VERIFIED BY INSPECTION,
ELASTOMER COMPDNENTS ARE VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
MOLD CLEANLINESS 15 VERIFIED BY MSPECTION. CLEANLINESS TO LEVEL 10015
VERIFED BY INSPECTION. CORRQSMIOMN PROTECTION IS VERIFIED BY IMSPECTION.

ASSEMBLYANSTALLATION
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FAGE: 7 FRIk., DATE: 0u/21/94

FAILURE MODES EFFECTS ANALYSIE (FMEA) — CRITICAL FAILURE MODE
MUMBER: o4-2-CTKOT.02

CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERIFIED BY INSPECTION.
MANUFACTURING, ASSEMBLY. AND INSTALLATION PROVISIONS ARE YERIFIED BY
INSPECTION. DIAPHRAGM FABRICATION IS VERIFIED BY INSPECTION,

NONDESTRUCTIVE EVALUATION

BACKLIGHTING AND X-RAY OF CHAPHRAGM IS VERIFIED BY INSPECTION. PEMETRANT
AND RADIGGAAPHIC INSFECTIONS OF WELDS ARE VERIFIED BY INSPECTION,
PENETRANT INSPECTION |5 PERFORAMED AFTER FORMING VESSEL IS VERIFIED BY
INEPECTION,

CRTICAL PAOCESSES
WELDING PER SPECIFICATION REQUIREMENTS IS VERIFIED BY INSFECTION.

TESTING
TEST EQUIPMENT AND TOOL CALIBRATION ARE YERIFIED BY INSPECTICN. ATP IS
WITHESSED aND VERIFIED BY INSPECTION.

HANDLING/PACKAGING
HAMOLING, PACKAGING, STORAGE, AND SHIPPING PROCEDURES ARE VERIFIED BY
INSPECTION.

(D) FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND
OTHER FAILURES EXFERIENCED BURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN THE PRACA DATABASE.

{E) OPERATIONAL USE:
MONE

- APPROYVALS -

PAE MANAGER K L. PRESTON
FRODUCT ASSLIRANCE ENGA : T, Al

DESIGN ENGINEERING . €. ROBINSON
NASA SShlA :

NASA SUBSYSTEM MANAGER
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